METHOD OF THERAPY FIELD OF THE | NVENTI ON Nunerous di seases have been

| inked to the production of regulator cells. The 5 present invention
relates to the observation that the i nmune systemis cycling in these

di seases. Based on these observations, the present invention provides

met hods for treating diseases such as cancer and a H 'V infection. The
present invention also relates to nethods of deternining when a therapy to
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ese immune complexes can increase with disease progression (Horvath et af, 1982;
Aziz et al, 1998).
Regulatory cells (also referred to in the art as suppressor cells) have been
implicated in a subjects immune response to cancer (North and Awwad, 1990; WO
25 03/068257). As most cancer antigens are actually produced by the patient they are
considered as "self" by the immune system. Upon the presence, andfor increased
quantity; of tumour antigen the hosts immune system mounts a response characterized
by the production of effector cells which target cells producing the tumour antigen.
However, in many instances these effector cells are recognized by the immune system
30 as targeting the hosts own cells, and hence a population of regulator cells are produced
to down-regulate the effector cell population. Thus, the production of these regulator
cells limits the ability of the immune system to effectively remove cancer cells.
More recently, regulator cells have been shown to be involved in a subjects
immune response to a viral infection. WO 02/13828 describes the production of
35 reguiator cells during retroviral infection, and methods of treating such infections by
down-regulating the regulator cell population whilst maintaining the effector cell



2 population. Furthernore, Peterson et al (2002) observed that a

popul ati on of CD4+ regulator cells were suppressing the ability of CD8+
effector cells to control Friend routine retrovirus infections in mce.
Measurenents of certain acute-phase protein plasma concentrations can be of
5 diagnostic or prognostic value under specific clinical conditions. The
best known acute- phase protein is Creactive protein (CRP). CRP is a

pl asma protein that rises in the blood,with the inflammtion fromcertain
conditions. The level of CRP in bl ood p?asna can rise as high as 1000-fold
with inflamuation. Conditions that commonly | ead to marked changes in CRP
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of acute phase inflammatory proteins as markers for effector!regulator cell expansion.
The emergence of acute phase inflammatory proteins appears to be linked to effector
cell expansion, which occurs before regulator cell expansion, and thus the patient can

25 be treated with a suitable agent which allows the effector cell population to be
maintained whilst destroying, preventing the production of, or reducing the activity of,
regulator cells. In essence, upon withdrawal of HAART treatment it was considered
that the patients immune system would treat the re-emerging HIV particles as a new
infection, and hence a new population of effector cells would be produced.

30 Similar to WO 03/070270, WO 03/068257 relates fo at least partially resetting
the immune system, however, in this instance in the context of the treatment of cancer.
Again, the treatment is focussed on the initial re-emergence of effector cells following
a reduction in tumour load through techniques such as surgery or the administration of
anti-proliferative drugs.

35 Neither WO 02/13828, WO 03/070270 or WO 03/068257 appreciate that the
immune response is cycling in a cancer or HIV patient regardless of the administration




35 Neither WD 02/13828, WD 03/070270 or WD 03/ 068257 appreciate that the

i nmune response is cycling in a cancer or H'V patient regardl ess of the
adm nistration 3 of treatnment for these diseases. The present invention is
based on the realization of this cycling, and thus provides nethods for
the treatnent of diseases linked to regulator cell production or activity.
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In fact, the present inventor has noted that the treatment of a wide variety of
cancers with anti-cancer drugs results, on average, in a complete response rate in the
range of 6.5 to 7%. This range of 6.5 to 7% is consistent with an about 14 to 15 day

25 cycle of effector cell expansion followed by regulator cell expansion. More
specifically, when not taking into consideration the cycling of effector and regulator
cells, a medical practitioner has an approximate 1 in 14.5 chance (6.8%) of
administering an anti-proliferative drug at a time ‘where effector cells numbers are high
but regulator cell numbers have only begun to expand and hence are vulnerable to

30 treatments which target dividing cells. This leaves high numbers of effector cells
which target the cancer cells, resulting in a complete response to the therapy.

Accordingly, in a first aspect the present invention provides a method for
determining when an agent should be administered to a patient suffering from a disease
characterized by the production of regulator cells, the method comprising monitoring

35 the patient, or samples obtained therefrom, for at least one of: a) effector cell nurnbers




characterized by the production of regulator cells, the nethod conprising
nonitoring 35 the patient, or sanples obtained therefrom, for at |east
one of. a) effector cell nunbers 4 and/or activity, b) regulator cell
nunbers and/or activity, c) a nolecule associated with the disease, and/or
d) an imune system nmarker. |In another aspect, the present invention

provi des a nethod of treating a disease characterized by the production of
regulator cells, the method conprising; 5 i) nonitoring a patient suffering
fromthe disease for at |east one of af number and/or activity of

regul ator cells, b) nunber and/or activity of effector cells, c) a nolecule
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Whilst not wishing to be limited by theory, it appears that as antigen load, for
example from increased tumour growth or wviral replication, increases following
regulator cell activity the patients immune system responds in a manner similar to a
first time exposure to the antigen. This immune response includes the production oft

25 acute phase inflammatory markers such as serum amyloid A and c-reactive protein.

An appropriate time to administer the agent is between when the levels of acute
phase inflammatory marker have peaked and before the marker begins to rise in the
next cycle. Accordingly, a particularly preferred immune system marker is an acute
phase inflammatory marker. More preferably, the acute phase inflammatory marker is

30 selected from, but not limited to, the group consisting of serum amyloid A, serum
amyloid P and c-reactive protein,

Preferably, the immune system marker reflects the number and/or activity of
regulator cells, and/or the number and/or activity of effector cells.

In one embodiment, the patient is monitored for an increase in the number

35 and/or activity of regulator cells by the analysis of CD4+CD8- T cell levels, With




regul ator cells, and/or the nunber and/or activity of effector cells. In
one enbodi nent, the patient is nonitored for an increase in the nunber 35
and/or activity of regulator cells by the analysis of CD4+CD8- T cel

|l evels. Wth 5 regard to this enbodinment, it is preferred that the agent

I s adm ni stered about when CD4+CD8- T cells are detected. In another

enbodi nent, the patient is nonitored for an increase in the nunber and/or
activity of effector cells by the analysis of CD8+CD4-" T cell levels. Wth
5 regard to this enbodinent, it is prefferred that the agent is adm nistered
approxi mately when CD8+CD4- T cell nunbers have peaked. In another
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respect to this embodiment, it is preferred that the agent is administered when body

temperature has peaked and before body temperature begins to rise in the next cycle.
As outlined herein, the present inventor has noted that fluctuations in numerous
factors indicate that the immune system is cycling in patients suffering from a disease

25 characterized by the production of regulator cells. These factors include acute phase
inflammatory markers, viral antigens, cancer antigens and body temperature. These
factors are linked, directly or indirectly, to the general state of the immune system
including, but not necessarily limited to, effector cell production and/or activity,
regulator cell production and/or activity, and/or B cell production and/or activity.

30 It will be appreciated by the skilled person that diseases such are cancer and
AIDS have a complex effect on the patient. Furthermore, natural variations between
individuals linked to factors such as their genotype, nutrition, fitness, previous and
current disease status, all influence how a given individual responds to a disease state.
Thus, whilst in most cases the cycle will be about 14 to 15 days, in some individuals

35 this may be slightly shorter or longer. In addition, like the menstrual cycle, the length
of the cycle may vary slightly within an individual due to natural variation and/or



I ndividual s linked to factors such as their genotype, nutrition, fitness,

previous and current disease status, all influence how a given individual

responds to a disease state. Thus, whilst in nbost cases the cycle will be
about 14 to 15 days, in sone individuals 35 this nmay be slightly shorter or
|l onger. In addition, like the nmenstrual cycle, the length of the cycle may

vary slightly within an individual due to natural variation and/or 6
environnmental factors. Thus, individual variation my at |east be
encountered with regard to, for exanplé i) the length of the cycle, ii)
t he absol ute nunbers of effector or regulator cells during the cycle, or
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Thus, in another embodiment, the patient is monitored for an acute phase
25 inflammatory marker, and a molecule associated with the discase. With regard to this
embodiment, the agent is administered between when the levels of the acute phase
inflammatory marker have peaked and before the marker begins to rise in the next
cycle, and when levels of the molecule associated with the disease begin to decrease or
would have been predicted to begin to decrease based upon previous analysis of the
30 molecule.
In general, it is preferred that numerous factors are monitored at the same time.
This is because, due to the factors describe above, it is unlikely that each factor will
have a perfect cycle profile within a 14/15 day period, particularly over a number of
cycles, to routinely provide a clear indication of the appropriate time to administer the
35 agent. Whilst the analysis of numerous factors of a long period may be costly, and may
be of at least some inconvenience to the patient, diseases such as cancer and AIDS are



30 nolecule. In general, it is preferred that nunerous factors are
nonitored at the same tine. This is because, due to the factors describe
above, it is unlikely that each factor will have a perfect cycle profile
within a 14/ 15 day period, particularly over a nunber of cycles, to
routinely provide a clear indication of the appropriate tinme to adm nister
the 35 agent. Wi lst the analysis of nunerous factors of a |ong period may
be costly, and may be of at |east some inconvenience to the patient,
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re Pr ef er abl is 25

markgés therg@{ﬁe | S nRtSm LY. the‘%él L
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is likely %Qp%p&a@ titné angI glat any small variations in, for example, effector/regulator cell
numbers or activity, or markers thereof, is not misinterpreted. Preferably, the patient is
25 monitored at least every 3 days, more preferably at least every 2 days, and most
preferably at least every day. Monitoring may occur more frequently, for instance
every 12 hours, when the cycling is reaching a stage where it is likely that the timing
would be appropriate to administer the agent.
Preferably, the agent inhibits the production of, limits the function of, and/or
30 destroys, regulator cells. More preferably, the agent is selected from the group
consisting of anti-cancer drugs such as anti-proliferative drugs, radiation, dsRNA and
antibodies which inhibit the production and/or activity of regulator cells. Preferably,
the anti-proliferative drug is selected from the group consisting of, but not limited to,
taxol, vincristine, vinblastine and anhydro vinblastine.
35 With regard to cancer, in contrast to typical anti-cancer drug therapy whlch is

administered to target tumour cells, the method of treatment described herein actually




woul d be appropriate to adm nister the agent. Preferably, the agent
inhibits the production of, limts the function of, and/or 30 destroys,
regul ator cells. More preferably, the agent is selected fromthe group
consi sting of anti-cancer drugs such as anti-proliferative drugs,

radi ati on, dsRNA and antibodies which inhibit the production and/or
activity of regulator cells. Preferably, the anti-proliferative-drug is
selected fromthe group consisting of, but not limted to, taxol,
vincristine, vinblastine and anhydro vinhblastine. 35 Wth regard to cancer,
in contrast to typical anti-cancer drug therapy which is admnistered to
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the natural cycling of the immune system.

Thus, in another aspect the present invention provides a method for determining
when a vaccine should be administered to a patient suffering from a disease
25 characterized by the production of regulator cells, the method comprising monitoring
the patient, or samples obtained therefrom, for at least one of: a) effector cell numbers
and/or activity, b) regulator cell numbers and/or activity, ¢) a molecule associated with
the disease, and/or d) an immune system marker,
In a further aspect, the present invention provides a method of treating a disease
30 characterized by the production of regulator cells, the method comprising;
i) monitoring a patient suffering from the disease for at least one of:
a) number and/or activity of regulator cells,
b) number and/or activity of effector cells,
¢) a rnolecule associated with the disease, and/or
35 d) an immune system marker, and
ii) exposing the patient to an vaccine to treat the disease,



the patient, or sanples obtained therefrom for at |east one of a) effector
cell nunbers and/or activity, b) regulator cell nunbers and/or activity,

c) a nolecule associated with ‘the disease, and/or d) an inmune system
marker. In a further aspect, the present invention provides a nethod of
treating a disease 30 characterized by the production of regulator cells,
the nmethod conprising; i) nonitoring a patient suffering fromthe disease
for at |least one of. a) nunmber and/or activity of regulator cells, b)
nunber and/or activity of effector cell8, c) a nolecule associated with the
di sease, and/or 35 d) an inmmune system nmarker, and ii) exposing the
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20 a cancer susceptibility gene) for the emergence of the disease.
Thus, in a further aspect the present invention provides a method of diagnosing
a disease characterized by the production of regulator cells, the method comprising
monitoting the patient, or samples obtained therefrom, for at least one of: a) effector
cell numbers and/or activity, b) regulator cell numbers and/or activity, ¢) a molecule
25 associated with the disease, and/or d) an immune system marker, wherein cycling of
any one of a) to d) indicates the disease may be present.
Naturally, as outlined above, the patient will need to be analysed for other
disease states, such as minor infections such as influenza etc, to ensure that any cycling
observed (especially when analysing acute phase inflammatory markers) is directly
30 linked to a disease characterized by the production of regulator cells.
Whilst ideally the monitoring should continue indefinitely, this will most likely
not be practical in a majority of situations. Thus, the diagnosis procedure can be
performed on an intermittent basis based on assessed risk of the disease state emerging
or re-¢merging. As the skilled addressee will appreciate from the discussions herein,
35 the term "intermittent basis" means that the method will require a suitable number of

samples be analysed over a period of time to determine if immune cycling is occurring




cell nunmbers and/or activity, b) regulator cell nunbers and/or activity, c)
a nol ecul e 25 associated with the disease, and/or d) an immune system

mar ker, wherein cycling of any one of a) to d) indicates the di sease may
be present. Naturally, as outlined above, the patient will need to be

anal ysed for other disease states, such as mnor infections such as
influenza etc, to ensure that any cycling observed (especially when

anal ysing acute phase inflammtory markers) is directly 30 linked to a
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Preferably, the assay detects the number of CD4+CDS8- T cells.

In another aspect, the present invention provides for the use of an assay which
detects a molecule associated with a disease characterized by the production of
regulator cells for determining when an agent or vaccine should be administered to treat

25 the disease.

Preferably, the assay detects an antigen produced by a cancer cell or an
infectious agent,

Preferably, the patient has not been exposed to a treatment for the disease for at
least 14 days, more preferably at least 21 days, and even more preferably ai least 28

30 days.

In a further aspect, the present invention provides for the use of an agent for the
manufacture of a medicament for administering to a patient suffering from a disease
characterized by the production of regulator cells, wherein the agent will be
administered at a time selected such that the activity of effector cells is not significantly

35 reduced, and wherein the patient has not been exposed to a treatment for the disease for
at least 14 days.




I n anot her aspect, the present invention provides for the use of an assay
which detects a nolecule associated with a di sease characterized by the
production of regulator cells for determ ning when an agent or vacci ne
shoul d be adm nistered to treat 25 the disease. Preferably, the assay
detects an antigen produced by a cancer cell or an infectious agent.
Preferably, the patient has not been exposed to a treatnent for the di sease
for at |east 14 days, nore preferably at |east 21 days, and even nore
preferably at |least 28 30 days. In a fidr t her aspect, the present invention
provides for the use of an agent for the nanufacture of a nedicament for

adm ni stering tOP&féP@Jl& ecﬁé 2 éﬁft fu@titifdGnd HRMGi! ﬁeﬁﬁﬁf ﬂféhﬁﬁcﬁﬁ e5f, aRgoPy the

producti on g{iwg ia‘ii wher el n t he ageni W mni stered at a
time sel ect e %?‘P“ie % actl vity of effector cells |s not significantly
35 reduced, and Mmldmaﬂaedlpradppmnmteh&sﬂmbshﬂemneﬂapcaﬁ,eﬂiemﬂmdsm@ahmnt for
t he di sease pﬁ'(%@lftlﬁx}enﬁ&ﬁaéy‘%e g‘g"‘?%ﬁoé’?‘Mdlgrg’} etelirg‘&mglgent inhibits the

producti o est ul.ator cells.
As woul d ge readf’i"ffﬁj’%ﬂ?&ia&? aewmpwelsé\@ﬁm ergblying gatlﬂlélaﬁet hods of
the present i nvkm fochermayech)eha erpeat ieekntion momdedekﬁforda&mnmgehman

treatnent. %gg{te&e(@&ln)é shtoﬁﬁ B@tddﬁﬁ}hstéréd ato”?%lmt Mﬁn@rﬁ%‘cﬁré‘%%ﬁsé he

mammal is a entio rovi des a

er pec t pr.esent
kit for det SR3H nﬁf’rf?ﬁ \/Weﬁledﬁo %B%‘hto ‘?‘ﬁé & gt &%‘%’&n?ﬁ?%?e?’@d to a
patient suf regemdorfmaenitosing iimgatent, of hanaled ehtaigeithtryfréreopat dalist dreot: of

regul at 0f 0 CekbSor &éﬂe?dfﬂﬂersc aghﬂﬂf ah ég%i’a?&r (%ﬂenuufbgﬂ%@for faeﬁw'f?rﬁ)tao” ng
the patient. or [Sﬁ?g%?) tad] or east, one of

ef fector ceftolsey Brihey P‘?a%t"%d? ‘tﬁsa?éﬁ’&f‘%"(%’? RIAFKLunber s and/ or
activity, c) a meeeablyl élcdsstswmpamsdvm\ﬂeh instrhetions S pedormang metid)l ofithei mune
system nmar kﬁ{ventlf)cfnq;l@[ﬁﬁ ¥efex¥ﬂc§: to fhd prefITRY nafBer i sﬁﬁlgl@s {5 Sriiibde@Nndf OF

per form ng I nvent i on Including reference to he’ preferred
nunber of s F‘@Qg ?}‘”B@W}w@]ﬁms and the timng between sanple anal ysis.
15 As wi I3 be appawdhbe agpashsprafdrddeatturee sndplshrataistest dons espest of thene

aspect of thﬁ/entﬁdil\é?@ei ﬁ&b@é@ﬁdﬂpbﬂﬁﬁ&b@c@&rtﬂ@m@ﬁbﬂer aspects of the

Such as " conpri SEGEnglt i ARG Mot S SRR <RSI PERE BEy Fhe
i ncl usi on oFcoalpmfat' ad "cemhprang’, wnlhbegedermocgtoepnplbrthegmeluﬁim@fofea é‘iﬁ,ﬁﬁt s, .
i ntegers or elsimeRSinte@biorBRb, drid@ou*E kmkREs, ifkgers or steps, but not the exclusion of
20 any other element, integer or step, or group of elements, integers or steps.
The invention is hereinafter described by way of the following non-limiting
Examples and with reference fo the accompanying figures.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

25 Figure 1. A) C-reactive protein and tumour marker CA125 levels over a 14- day petiod
in a patient with ovarian cancer. B) Serum amyloid A levels in the same patient over
the same period (C-reactive protein levels from A) duplicated).

Figure 2. C-reactive protein levels in response to taking a first human HIV" patient off
30 HAART treatment.

Figure 3. Viral load and CRP fluctuations in a second HIV patient following the
completion of HAART.

35 TFigure 4. CRP and C4 fluctuations in Mrs OM over 32 days shows a distinct periodicity
with an approximate repeating 7/ 14 day oscillation. Measurements were taken every



20 any other elenent, integer or step, or group of elenents, integers or
steps. The invention is hereinafter described by way of the follow ng
non-limting Exanples and with reference to the acconpanying figures.
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with ovarian cancer. B) Serumanyloid A levels in the sane patient over
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C-reactive protein levels in response tld taking a first human HV patient
off 30 HAART treatrrent Figure 3. Viral load and CRP fluctuations in a
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Figure 8. C- Reactive Protein and Seram Amyloid A versus time in Mrs FO.

30 Figure 9. C- Serum Amyloid A and IL-2 versus time in Mrs FO.
Figure 10. Serum Amyloid A and cancer marker CA125 versus time in Mrs FO,
Figure 11. C- Reactive Protein and C3 versus time in Mrs FO.

35
Figure 12. C- Reactive Protein versus time in Mr GA.



25 G = CRP drops to 62.7ng/l, day 69, = 4th August 2004. H = Endoscopy
reporting no evidence of tunour, day 74, = 9"h August 2004. Figure 8. C
Reactive Protein and Serum Amyloid A versus tine in Ms FO 30 Figure 9.
C Serum Anyloid A and IL-2 versus tine in Ms FO Figure 10. Serum Anyl oi d
A and cancer marker CA125 versus tinme in Ms FO  Figure 11. C Reactive
Protein and C3 versus tine in Ms FO 35 Figure 12. C Reactive Protein
versus time in M GA. 13 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Definitions As used herein the ternms "treating", "treat" or "treatnent”
include admnistering 5 a therapeutically effective anmbunt of an agent
sufficient to reduce or elimnate at | east one synptom of the disease. As:

used herein " oge efers to the nunber of

SUOfeT ko(g]g} %Mﬁ-@& Measuring the | evel of
tunor anti g&ﬁﬂmcmﬁhe subj ect can be considered as an-indication of tunour
| oad. 10 As USGdA'@@Eﬁ' Hereid 1€ 1dr6 mrea\ﬁhg'al"tréa@a& "u’aﬁﬁ@ﬁtﬁhﬂcmcire%&faﬁﬁt&&é he

nunber of V|r S.in a su t he
Maver o 81 Rerap®balC ?f%°?W€m°§ﬂbﬁty€8tag8‘5ﬁ“%§}éBgﬁq§F‘ﬁ’éP ot o et at | on
of viral | o@éesylﬂefgmlﬁﬂw@&@eﬂel s" include, but are not necessarily limted
to, a subpopul at horsed hefeR thoTich8! himoiSUGHIC BllehlIyBYIAl P HRCEAIeP b£d Lo i

the art as I[.s at ce ither act directly
on effector %!Ijq% g%%%r}ﬁ bé%(’éf“tm?'ﬁeve?qﬁ‘?ef e@‘f’@“ﬂjﬁéﬁ g@?%ﬂ?é%}fﬁ&%&%% hr ough
ot her necharﬁhwecf@mbeG@Sidsreéﬁpamsélcaﬁmmwldmom in the art as CD4.

Typi cal | Yo the tgsmyed kd¥d, the ¢l ‘S/iraPfoads gehelly GhRrsdRCHe RMbEEIEFirh0 Cel |'s

whi ch also M wever |stermca i.nc | Is, |ch al so
express oth élga%?% él’ﬁlb e?’r:a?ﬁ@?? %‘b%ﬂ" lev‘%f)g@cfgioarngﬁ?é’l P58 nel ude,
but are not S¥ueds q0981d¢r¢dqs@amchpat1pmefvﬁra&;®|ad popul ati on known as CD8+
cells. As used haegilbior b4IB” @I, Yut Helribt h&%sswl Qinhl&ﬁ t@fa su%ﬁﬂfuﬂtﬁoﬂ&ﬂt roys”

A e oy L b SRR R sl
by the abenReswlgiet collp arageithrpot diraetly oneffrsior cellser owy asseftyheainaffeo upogul at or
ceI |'s i s coafctirekls troagh 6Méaakechdbidne agent As used herein the term
"di sease char aCt(ﬁSJf—FZ S"éils t%,V(plIe@ethQ 51%9{%9 E(n 336194 Typically, the term
"CD4+ T cells" as used herein does not refer to cells which also express CID8.
However, this term can include T cells which also express other antigenic markers stach
20 as CD25.

"Effector cells" include, but are not necessarily limited to, the T cell population
known as CD8+ cells.

As used herein, the term "limits the function of, and/or destroys" when referring
to the exposure of the "regulator cells" to the agent means that the number, and/or

25 activity, of regulator cells is down-regulated by the agent, Most preferably, the
number, and/or activity, of regulator cells is completely eradicated by the agent. -

As used herein the term "disease characterized by the production of regulator
cells" refers to any condition wherein the number or activity of regulator cells play's a
role in prolonging the disease state. Examples of such disease include, but are mot

30 limited to, cancer and infections.

The term "immune system marker" generally refers to any molecule or factor
which provides an indication of the state and/or activity of the inumune system. Th.ese
markers may be ditectly linked to the activity and/or production of regulator and/or
effector cells, and/or may provide a more general indication of the overall response of

35 the immune system to an antigen. Examples of a suitable immune system marker
include acute phase inflammatory markers such as c-reactive protein and serum
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t he mventuma:nuﬁmlmdmh@fsmsaﬁnﬁlmﬁﬁhm 'oF tiEdhedube associated with the
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25 For the purposes of this invention, the term "antibody", unless specified to the
contrary, includes fragments of whole antibodies which retain their binding activity for
a target analyte. Such fragments include Fv, F(ab') and F(ab'), fragments, as well as
single chain antibodies (scFv). Furthermore, the antibodies and fragments thereof may
be humanised antibodies, for example as described in EP-A-239400.

30 As is koown in the art, a cancer is generally considered as uncontrolled cell
growth. The methods of the present imvention can be used to treat any cancer
including, but not limited to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia.
More particular examples of such cancers include breast cancer, prostate cancer, colon
cancer, squamous cell cancer, small-cell lung cancer, non-small cell Iung cancer,

35 ovarian cancer, cervical cancer, gastrointestinal cancer, pancreatic cancer,
glioblastoma, liver cancer, bladder cancer, hepatoma, colorectal cancer, utetine cervical
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Unless otherwise indicated, the recombinant DNA and immunological

techniques utilized in the present invention are standard procedures, well known to

25 those skilled in the art. Such techniques are described and explained throughout the

literature in sources such as, J. Perbal, A Practical Guide to Molecular Cloning, John

Wiley and Sons (1984), J. Sambrook et al, Molecular Cloning: A Laboratory Manual,

Cold Spring Harbour Laboratory Press (1989), T.A. Brown (editor), Essential

Molecular Biology: A Practical Approach, Volumes 1 and 2, IRL Press (1991), D.M.

30 Glover and B.D. Hames (editors), DNA. Cloning: A Practical Approach, Volumes 1-4,

IRL Press (1995 and 1996), and F.M. Ausubel et al (editors), Current Protocols in

Molecular Biology, Greene Pub. Associates and Wiley-Interscience (1988, including

all ui)dates until present), BEd Harlow and David Lane (editors) Antibodies: A

Laboratory Manual, Cold Spring Harbour Laboratory, (1988), and J.E. Coligan ez al

35 (editors) Current Protocols in Immunology, John Wiley & Sons (including all updates
until present), and are incorporated herein by reference.
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(SAA) was di-aosieiibigs hatidheatmglossppaaant that shares
Serum amyloid A (SAA) was discovered as a plasma component that shares
antigenicity with amyloid AA, the chief fibrillar component in reactive AA amyloid
deposits. SAA has been shown to be an acute phase reactant whose level in blood is
25 elevated to 1000-fold or higher as part of the body's responses to various injuries
including trauma, infection and inflammation.
SAA. levels can be determined as known in the art, see for example Weinstein et
al (1984), Liuzzo ef al (1994), O'Hara et af (2000), Kimura ez a/ (2001) and O'Hanlon
et al (2002).
30 C-reactive protein (CRP) is an important positive acute phase response protein,
and its concentration in serum may increase as much as 1,000-fold during the acute
phase response. CRP is a pentamer consisting of five identical subunits, each having a
molecular weight of about 23,500.
C-reactive protein levels can be determined using techniques known in the art,
35 these include, but are not limited to, those disclosed in Senju e af (1983), Weinstein et
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non-selectively results in the destruction, the inhibition of the production, or reduction
20 of activity, of regulator cells. For example, a CD4+ specific antibody could be used to
specifically target CD4+ T cells. However, in some instances a non-selective agent
could be used, such as an anti-proliferative drug or radiation, both of which destroy
dividing cells. In particular, as with other cell types, regulator cells are particularly
vulnerable to destruction by anti-mitotic (anti-proliferative) drugs or spindle poisons
25 (e.g. Vinblastine or paclitaxel) when dividing and specifically in mitosis.
The term "anti-proliferative drug" is a term well understood in the art and refers
to any compound that destroys dividing cells or inhibits them from undergoing further
proliferation. Anti-proliferative drugs include, but are not limited to, mechlorethamine,
cyclophosphamide, ifosfamide, melphalan, chlorambucil, hexamethyl-melamine,
30 thiotepa, busulfan, carmustine, lomustine, semustine, streptozocin, dacarbazine,
methotrexate, fluorouracil, floxuridine, cytarabine, mercaptopurine, thioguanine,
pentostatin, vinblastine, anhydro vinblastine, vincristine, etoposide, teniposide,
dactinomycin, daunorubicin, doxorubicin, bleomycin, plicamycin, mitomycin, L-
asparaginase, cisplatin, mitoxantrone, hydroxyurea, procarbazine, mitotane,
35 aminoglutethimide, prednisone, hydroxyprogesterone caproate, medroprogesterone
acetate, megestrol acetate, diethylstilbestrol, ethinyl estradiol, tamoxifen, testosterone
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specifically degraded so that synthesis of gene products is suppressed. Examples of
such an agent causing RNA{ include, but are not limited to, a sequence having at least
25 about 70% homology to the nucleic acid sequence of a target gene or a sequence
hybridizable under stringent conditions, RNA containing a double-stranded portion
having a length of at least 10 nucleotides or variants thereof. Examples of target genes
include, but are not limited to, a gene required for replication of a regulator cell, a gene
required for survival of a cancer cell, or a gene required for growth and/or replication

30 of aninfectious agent.

‘ dsRNA having a length of about 20 bases (e.g., representatively about 21 to 23
bases) or less than about 20 bases, which is called siRNA in the art, can be used.
Expression of siRNA in cells can suppress expression of a gene targeted by the siRNA.
In another embodiment, an agent capable of causing RNAi may have a short haifrpin

35 structure having a sticky portion at the 3' terminus (ShRNA; short hairpin RNA). As
used herein, the term "shRNA" refers to a molecule of about 20 or mote base pairs in



20 Anot her exanple of an agent which can be adm nistered in a nethod of the
invention is dsRNA. dsRNA is used in RNA interference (RNAI) which is a
phenonenon where upon introduction into a cell, nmRNA honol ogous to the
dsRNA is specifically degraded so that synthesis of gene products is
suppressed. Exanples of such an agent causing RNA include, but are not
limted to, a sequence having at |east 25 about 70% honol ogy to the nucleic
acid sequence of a target gene or a seggience hybridizable under stringent
conditions, RNA containing a double-stranded portion havi ng a Iength of at
| east 10 nucl eotides or variants thereof. |l es of targ Etﬁ%dg
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Timing of Exposing the Subject to the Agent
For the investigator who randomly applies a single freatment of anti-
25 proliferative chemotherapy to a cancer patient there is an approximate 1 in 14, to 1 in
15, chance of getting the timing right. A one in fourteen chance equates to a 7%
probability of applying the therapy on the correct day, when the regulator cells are
vulnerable o inactivation. If this is done, the tumour should regress mediated by
immune destruction. More specifically, it is our hypothesis that once the regulators
30 cells have been removed by therapeutic intervention, the immune response against the
tumour or virus can proceed unimpeded, ultimately leading to control of the disease.
Whilst not wishing to be limited by theory, it is believed that the relative number
of effector cells expands in response to an antigen before the regulator cells.
Accordingly, as used herein, the term "the activity of the effector cells is not
35 significantly reduced" means that the timing of the administration of the agent is such
that the agent exerts a proportionally greater offect against the regulator cells than the




anneal ed and thereafter are introduced into a cell. dsRNA can be delivered
to the patient using any neans known in the art. 20 Exanpl es of nethods of
delivering dsRNA to a patient are described in, for exanple, US
20040180357, US 20040203024 and 20040192629. Tim ng of Exposing the Subject
to. the Agent For the investigator who randomy applies a single treatnent
of anti- 25 proliferative chenotherapy to a cancer patient there is an
approximate 1 in 14, to 1 in 15, changg of getting the timng right. A one
in fourteen chance equates to a 7% probability of applying the therapy on
the correct day, when the regulator cells are vulnerable to inactivation.
If this is dffesor detle Tiusolearlshofied teythesgents bdmipitety at i timeehaeber uct i on.
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di sease subsets by PACS analysis. This FACS momtormg will need to be mamtaxned untll the
regulator cells begin clonally expanding in response to the disease state, whether
produced by the tumour or administered to the subject. Other possible assays for
25 monitoring the growing population of regulator cells include lymphocyte
proliferation/activation assays and various cytokine level assays (for example an assay
for IL-4, IL-6 or IL-10).
Also, serial blood samples can be collected and quantitatively screened for all
effector cell activity such as but not limited to CD8+, CRP, SAA and various cytokines.
30 Such effector cell markers will precede the regulator cell markers. :
‘ When the disease is cancer another avenue of determining the time point for
administering the agent is to monitor the tumour load. It is envisaged that the tumour
load decreases due to the activity of the effector cells, however, the subsequent increase
in regulator cells would down-regulate the effector cells resulting in a slowing of the
35 tumour load decrease. Accordingly, the agent could be administered approximately
prior to the slowing of the decrease in tumour load, Techniques known in the art, for




antigens), to ultimately determ ne the nost appropriate tine to adm nister
the agent to optimse the chances of an effective treatnent. Techni ques
known in the art can be used to nonitor the growi ng popul ation of 20
effector and/or regulator cells during the "cycle". Serial blood sanples
can be collected and quantitatively screened for all CD4+ subsets by FACS
anal ysis. This FACS nonitoring will need to be naintained until the _
regul ator cells begin clonally expanding in response to the disease state,
whet her produced by the tunmour or administered to the subject. O her
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Vaccines

25 As outlined above, the inventor has also noted after a survey of the literature that
the treatment of a variety of cancers with therapeutic vaccines, on average yielded a
complete response rate of approximately 10% (see, for example, Trefzer et al, 2004,
Lotem ez al., 2004; Smithers ef al., 2003; Belli et al, 2002; Berd ef al., 2001; Wittig et
al,, 2001). This implies a window of opportunity of therapeutic application of 1.5 days

30 every 14 days (10%). This is similar and well within the realms of probability of the
complete response rates of approximately 7% (1 day in 14) seen in cancer
chemotherapy reported herein. Thug a similar mechanism is operating in the vaccine
situation whereby the innoculation of a cancer vaccine into the patient at the correct
time is sufficient to disturb the regulatory mechanisms/cells allowing the effectors to

35 Kkill the tumour resulting in a complete response.



15 Preferably, the nonitoring is conducted at |east every 48 hours. Mire
preferably, the nonitoring is conducted at |east every 24 hours.

Optimally, the nmonitoring is continued to determine the affect of the
agent. Insufficient down-regul ation, re-enmergence of the regulator cells
or increases in, for exanple, tunmour load will nean that the nmethod of the
present invention should be 20 repeated. Such repeated cycles of treatnent
may generate immunol ogical nmenory. It 22s therefore possible that the
present invention, used in repetitive node, nmay provide sonme prophylactic
protective effect. Vaccines 25 As outlined above, the inventor has also
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The antigen can be provided in any manner known in the art which leads to an

immune response. An antigen can be, for example, native, recombinant or synthetic.
25 Native antigens can be prepared, for example, by providing cell lysates of a tumour
cell.

Vaccines may be prepared from one or more antigens. The preparation of
vaccines which contain an antigen is known to one skilled in the art. Typically, such
vaccines are prepared as injectables, or orals, either as Hquid solutions or suspensions;

30 solid forms suitable for solution in, or suspension in, liquid prior to injection or oral
consumption may also be prepared. The preparation may also be emulsified, or the
protein encapsulated in liposomes. The antigen is often mixed with camiers/excipients
which are pharmaceutically acceptable and compatible with the active ingredient. -
Suitable carriers/excipients are, for example, water, saline, dextrose, glycerol, ethanol,

35 or the like and combinations thereof,



15 recogni zed by CD8+ cytotoxic T |lynphocytes. The nere presence of a
tunour antigen is not always sufficient to trigger an inmune response.
Co-stimulatory nol ecul es such as B7.1 are sonetines required. Once
antigen-specific T cells are stinulated, they are capable of recognizing
and destroying the tunour. The conditions needed for the activation of
antigen-specific T cells are stringent, but are open to genetic

mani pul ation 20 of target tunour cellgyand T cells. Antigens which can be
used to treat infections, such as HYV,are also well known in the art. The
antigen can be provided in any manner known in the art which | eads to an

i mune r esponse.In Addified, |if desirdntheevactioe neyacvptain mivet i aweunts exfoauBiliagnt or
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as both are present in effective amounts. For example, aluminium hydroxide can be
present in an amount of about 0.5% of the vaccine mixture (AlO; basis).
Conveniently, the vaccines are formulated to contain a final concentration of antigenic

25 polypeptide in the range of from 0.2 to 200 pg/ml, preferably 5 to 50 pg/ml, most
preferably 15 pg/ml.

After formulation, the vaccine may be moorporated into a sterile container
which is then sealed and stored at a low temperature, for example 4°C, or it may be
freeze-dried. Lyophilisation permits long-term storage in a stabilised form.

30 The vaccines are conventionally administered parenterally, by injection, for
example, either subcutaneously or intramuscularly. Additional formulations which are
suitable for other modes of administration include suppositories and, in some cases,
oral formulations. For suppositories, traditional binders and carriers may include, for
example, polyalkylene glycols or triglycerides; such suppositories may be formed from

35 mixtures containing the active ingredient in the range of 0.5% to 10%, preferably 1% to
2%. Oral formulations include such normally employed excipients as, for example,



potassium sul fate (alun), bacterial endotoxin, lipid X, Corynebacterium
parvum 15 ( Propi onobacterium acnes), Bordetella pertussis,

pol yri bonucl eoti des, sodium al ginate, lanolin, lysolecithin, vitamn A,
saponin, |iposones, |evam sole, DEAF-dextran, blocked copol yners or other
synthetic adjuvants. Such adjuvants are available comercially from
various sources, for exanple, Merck Adjuvant 65 (Merck and Conpany, Inc.,
Rahway, N.J.) or Freund' s Inconplete A j,ruvant and Conplete 20 Adjuvant
(Difco Laboratories, Detroit, M chigan The proportion of antigen and

adj uvant can be varied over a broad range so long as both are present in
ef fecti ve aphitmacutitadr gradaanpf enanattolm ladtese) Iab;d:hpxnmem fhearatpyr exdée i n an
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produce considerable variability of gene expresszon High-velocity inoculation of
plasmids, using a gene-gun, enhanced the immune responses of mice, presumably
because of a greater efficiency of DNA transfection and more effective antigen
25 presentation by dendritic cells. Vectors containing the nucleic acid-based vaccine of
the invention may also be introduced into the desired host by other methods known in
the art, e.g, transfection, electroporation, microinjection, transduction, cell fusion,
DEAE dextran, caleium phosphate precipitation, lipofection (lysosome fusion), or a
DNA vector transporter.
30 Transgenic plants producing a antigenic polypeptide can be constructed using
procedures well known in the art. A number of plant-dexived edible vaccines are
currently being developed for both animal and human pathogens. Immune responses
have also resulted from oral immunization with transgenic plants producing virus-like
particles (VLPs), or chimeric plant viruses displaying antigenic epitopes. It has been
35 suggested that the particulate form of these VLPs or chimetic viruses may result in



antigen into tissues of a subject for expression of the antigen by the
cells of the subject's tissue. Such vaccines are terned herein "DNA

vacci nes" or "nucleic acid- based vaccines”. DNA vaccines are described in
Us 5, 939, 400, US 6, 110,898, WD 15 95/20660 and WD 93/19183, the disclosures
of which are hereby incorporated by reference in their entireties. To
date, nost DNA vaccines in mammalian systens have relied upon viral
pronoters derived from cytonegal ovirusg§CW). These have had good
efficiency in both nuscle and skin inoculation in a nunber of manmmalian.
species. A factor known 20 to affect the inmmune response elicited by DNA

i muni zat i orgrdater stabilitee of e wtigNk the stomash.ysffdctivelis iearpasiag thrafBorné 04l rout es
can yiel d | QWideat@sia0f oaRmIbipMeE@r and produce considerable variability-
of gene expression. Hi gh-velocity inoculation of plasmds, using a
gene-gun, enhanced the i mmune responses of mce, presumably because of a
greater effEXAMEBLESf DNA transfection and nore effective antigen 25

pr esent at FOoExpidendritic cells. Vectors containing the nucleic acid-based
vacci ne of the nv.gn[%ilj n_may al sq be 'ntrﬁduced i tto t he de(')sni“!’;(;i ihost by
ot her net hods kr#d%‘ 7 a??fea‘%rﬁ AR5 h@D}Cg P81 P PRt 8F8T AP 0N,

m croi nj ect pbave inflasomstiay tiadiers, eevell 4sukd oarian QEAE miarkerGxl25cal ci um phosphat e
precipitation, lipofection (lysosone fusion), or a DNA vector transporter.
30 Transgeni | ant roduci ng a antigenic pol ypeptide can be constructed
using proc d%]f‘)’gta"e\i{%f’@’q(nom inthe art. A nunber of plant-derived edible
vacci nesl@re cuf-Rewtivg Byelieingwae wehwpnddudieg abBARE Fichting Hirgensigraicl

Pat hogens. Ulﬁma!itQ@y rﬁﬁ@%gewimh?eﬁgenla Eﬁdr@m}a&&l@ dup Vdgib§| DedgMBth#ag i ON le t[m
ransgeni ¢ plants. uci Vi.rus-1i ar es.. [ ric plan
viruses di s%I‘aéwsilﬁ’;)@%ﬁ?ed'e%ﬁg%fraka%?egﬁ%%%atIIQO'H%%'S%’ecé% _b@%ﬁg@%t@géﬁat t he
particul at e: f or hefCRIhawpehodlipdassd ostd pasticle ephanged SubidimaiasgIRUNOASSTS

gr eat ter st a@cltnﬂicﬁdé. Dhtek biﬂtigliaﬁ bcfaeda vififht 411!&160@ m{ta.q:daaot?%fpaﬁem\aggrygakmrmsi Ing a he
amount of. antigen Eu e | gut .., EXAVPLE -eanpl e
Provi dedi%ePrc??ﬁn eré)fgé%ﬁ%gge%rfo%fﬂyﬁ?c%f Sﬁ%@ﬁ' g%ﬁs]élare?% rmrtl"lllT ?frty g%lﬁét?acut e
phase i nf | apespmpajespgglestiion ispropgstionably the-Ropetivediolemrententi@dicRer CA125. C
-Reactive Protein 10 C-Reactive Protein was nmeasured usi ng a DADE Behri ng

D nensi on Ritdrr h % i ser, wt 2 ybrators supplied
by Dade Behring @sz;%%‘?@égé Sydney, ME??SEQ%?Z algfeénr?-Cat No. DF-34;

re
calibrators Cat. No. DC- 34).
20 MEAN Ccv N MEAN cv N
mg/L mg/L
3.4 4.3% 20 4.6 5.6% 64
25 575 2.3% 20 37.0 3.0% 64
225.8 2.0% 20

REFERENCE RANGE: 0 -5 mg/L
30 ANALYTICAL RANGE: 0.5 — 500 mg/L

Cancer Antigen 125 (CA125)
AxSym CA 125 was based on Microparticle Bnzyme Immunoassay (MEIA)
technology carried out on an Abbott Diagnostics AxSym with reagents and calibrators
35 supplied by Abbott Diagnostics (AxSym Reagent pack-Cat No. 3B41-22; calibrators-
Cat No. 9C22-01). :



The CRP nethod is based on a particle enhanced turbidinetric i munoassay
techni que. Latex particles coated wth antibody to C Reactive Protein
aggregate in the 15 presence of C-Reactive Protein in the sanple. The
increase in turbidity which acconpani es aggregation is proportional to the
C-Reactive Protein concentration. | NTRA-ASSAY PRECI SI ON | NTER- ASSAY

PRECI SION 20 MEAN CV N MEAN CV N ng/L ng/L 3.4 4.3% 20 4.6 5.6% 64 25
57.5 2.3% 20 37.0 3.0% 64 225.8 2.0% 26  REFERENCE RANGE: 0 - 5 ng/L 30
ANALYTI CAL RANGE: 0.5 - 500 ng/L Cancer Antigen 125 (CA125) AxSym CA 125
was based on Mcroparticle Enzyne | nmunoassay (MELA) .technol.0 carried
out on an Abbottsﬁﬁﬁn%¢%%zﬁﬁ@§ﬁ%%ﬁ°ﬁ@élﬁﬁéﬁs§e% ePW%ﬁ”B&éd 35

suppl i ed by cAbbadllt oDiflRy RasEdnC Sestadx Syen(Re @ nbingsa bk HGaAntiECA 385 toated

cal I br at or Sc.Gab Mo 92RO . AAsSRHG: ARluiglh I2eCORSA mixtre

m croparti €2 ; nd Speci iluent are pi ette& n_one, wel |, of ttge
reaction ve$§S@piningHee Ak-Az soppley dopp f%@eﬁqwc@é’“@o’a%ﬁ&b% ®rBparticles
formng ap AlsAdgbaonairizx Thdmatit qelbts afshshevitle et wash iffet tr eemayerthai ni ng
the Ab-Ag Combhel nRRHAR. UBe LiMeCH PASQRRK Hhafe AP GohiibfY RIuBpBk drto L he 5
gl ass fiber matri x. e nmatrix ce I's washed wth tt]f vvag@ Puffer to
renove the theriBetineelhanddinds with theab-Agcomelexq Bap matty Aett s Higdhef £9 9mRY D
conj ugat e i snsbuapansethl oMo sutishate, ndineiy] aealbellifmgl pliospetenis hddefigo Abe Ag

conpl ex. Th j P RELIA kdblv. The
Substrate -a% %ﬁl@%%&ﬁoﬁ%@? cggp %%g@?%%ﬁeq%p%b ijlyt rix cell
and the 9 uoresc‘%‘%{“oﬁ? gaaade ﬁ%)gg%pédl%yp?%@e uﬁPcfngi 5 Rsembl y. 10
Di | uti ons are nefe cobffieicAEfol driafim ds2Bsesmddiaone mutih¢ geatity ool s8B4t 180) . The

coefficient | At . 0 i N HYpdsiab prerutrol sera at
two |evel sle?r%}lg %%%ﬂ%%t}?ﬁﬁﬁgﬁﬁ%ggér%ﬁ({%gézﬂ10 I?\?el s 1 2 &3) is as

follows: MEAN SD CV % N 15 LEVEL 1 UnL 27 2.5 9.4 64 LEVEL 2 UnL 78 5.5

7.1 64 LEVEL 3 UnL 211 21.4 MEANS54 SD CV % N
15

LEVEL1 U/mL 27 2.5 9.4 64

LEVEL2 U/mL 78 55 7.1 64

LEVEL3 U/mL 211 21.4 10.2 54

20 REFERENCE RANGES: 0-35 U/mL
ANALYTICAL RANGE: 2 — 600 U/mL

Interleukin 2 Receptor (IL2R)
The receptor of the cytokine interleukin 2 (IL2R) was measured by a
25 commercial automated chemiluminescent Enzyme Immuno Assay (EIA) using an
Immulite Analyser from Diagnostic Products Corporation (Los Angeles, CA, USA).
This is a competitive immunoassay using Alkaline Phosphatase labelled IL2R as
tracer and adamantyl dioxetane as luminescent substrate for ALP enzyme.
All reagents and calibrators are supplied in kit form by DPC — Cat No, LKIPZ.

30 Analytical performance:
MEAN SD CV %
LEVEL1 213 U/mL 13 6.1
LEVEL 2 752 U/mL 49 6.5

35 LEVEL3 2463 U/mL 189 7.7



20 REFERENCE RANGES: 0 -35 U/ nL ANALYTI CAL RANGE: 2 - 600 UnlL Interleukin
2 Receptor (IL2R) The receptor of the cytokine interleukin 2 (IL2R) was
nmeasured by a 25 conmercial autonmated chem | unm nescent Enzynme | nmuno Assay
(EI'A) using an Imulite Analyser from Di agnostic Products Corporation (Los
Angel es, CA, USA). This is a conpetitive immunoassay using Al kaline
Phosphat ase | abelled IL2R as tracer and adamantyl di oxetane as | uni nescent
substrate for ALP enzyme. Al reagents2and calibrators are supplied in kit
formby DPC - Cat No. LKIPZ. 30 Analytical performance: MEAN SD CV % .
LEVEL 1 213 L m. 49 6.5 35 LEVEL 3 2463 U nl, 189
PR TR Y AT R S ﬁgé%t” REFERENCE RANGE: 223 - 710 U/ni*

* St udy perf%ﬂ%@%ﬁﬁ&@mﬂ@[ﬁ@&ﬁ hy adults. 5 Interleukin 6 The

cyt oki ne i ntgmliepéifoimbd ¥es7 ipasnthEkalily angemmer ci al aut omat ed

ohem | um nescent Enzyne | nmuno Assay (EIA) using an Imulite Anal yser from
Di agnosti ¢ Products Corporation (Los Angeles, CA USA). This is a

conpet i ti veleHufiodssay using Al kal i ne Phosphatase | abelled IL-6 as 10
tracer and adanmemtiey kytdkiox ehRfeukas ¢ UpdsNesaairéd Bybst cahRelfctl Altbmswszynme. Al |

t f, LI C6PZ.
halyti cal SSLBERLAL BoARE BHRR ?}gsaﬁﬁi&ﬁn?é%ﬁ%ﬁf%@\ﬂ%?&g“ﬁm LEVEL 2
230 pg/ nL 1Diagnsstig Produsfropomtign ﬁgysp?@gqlss, 65 U§A)ANALYTI CAL RANGE: 2- 1000
pg/ nL 20 REFERENGEs iRANGpetitivd idmp@iasda} ulib Wdbaline Phaphaesie (beBéll Hppas ent | y
heal t hy i@bg&%}&{dyco mLTngtd?o eﬁne%sl%ﬁl i;c%ﬂﬁuﬂstﬂa‘i’eﬁ‘&ﬁ%é}'ﬁ{e”e interleukin 10

was neasure
All reagents and calibrators are supplied in kit form by DPC — Cat No. LK6PZ.

Analytical performance:
MEAN sD CV%
15 LEBVEL1 88 pg/mL 4.5 5.1
LEVEL 2 230 pg/mL 12.2 53
LEVEL3 638 pg/mL 46.6 7.3

ANALYTICAL RANGE: 2— 1000 pg/mL
20 REFERENCE RANGE: < 4.1 pg/mL*
*Study performed on 60 apparently healthy laboratory volunteers.

Interleulin 10
The cytokine interleukin 10 was measured by a commercial automated
25 chemiluminescent Enzyme Immuno Assay (EIA) using an Immulite Analyser from
Diagnostic Products Corporation, Los Angeles, Ca USA.
This is a competitive immunoassay ﬁsing Alkaline Phosphatase labelled IL-10
as tracer and adamantyl dioxetane as luminescent substrate for ALP enzyme.
All reagents and calibrators are supplied in kit form by DPC — Cat No, LKXPZ,

30 Analytical performance:
MEAN SD CV%
LEVEL 1 18.2 pg/mL 1.8 99
LEVEL2 46.0 pg/mL 2.2 4.8

35 LEVEL3 177 pg/mL 8.0 4.5



25 chem | um nescent Enzyme rinmuno Assay (EIA) using an Imulite Anal yser
from Diagnostic Products Corporation, Los Angeles; Ca USA. This is a
conpetitive i Mmunoassay using Al kal i ne Phosphatase |abelled IL-10 as
tracer and adamantyl dioxetane as |um nescent substrate for ALP enzyne. All
reagents and calibrators are supplied in kit formby DPC - Cat No. LI CXPZ.
30 Anal ytical performance: MEAN SD CV % LEVEL 1 18.2 pg/nL 1.8 9.9 LEVEL
2 46.0 pg/nmL 2.2 4.8 35 LEVEL 3 177 pghrpl 8.0 4.5 28 ANALYTI CAL RANGE: 5
-1000 pg/ nL REFERENCE RANGE: < 9.1 pg/nlL* *Study perfornmed on 55 apparently
heal thy adults. 5 Serum Anyloid A Polystyrene particles coated with

“ant i bodi es ANAWHEASARANGE: 8gdPiR pefeiled  when ni xed with sanpl es

cont ai ni ng ﬁMEREN@ij&ﬁG_Eitﬂ.lgfg/rﬁDe scattered light in the nephel oneter
depends on ;gﬁldgﬁg 03%5@552?9 %r%nnggga%g%éﬁtg in the sanple and consequently:

its concentr r conparison wth dilutions of a 10
standard of known concentration. IMPRECISION. CV 4.7% @192 ng/ L N=404
CV2. 8% . OnéAumNEAdoid 45 REFERENCE RANGE: In a popul ation with normal serum

CRP | evel s (95t ercentile .= 5 ). ceRtkhged or N
Lat ex SAA was fgltjﬁ'c? Bf%leb%artéctleséfoﬂgﬁg”‘?ﬁf_ﬂ_ %ﬁ%}‘ﬂt@ﬁm?ﬁiﬁw %\% Jj“’-ml_lzgctéing/ L
Conpl enent I QUXER ViHLE EantpBsing S ade e 8 5

@hep pixed evithutagipies cant ot dis dfe insengidn et the seasiepr dighhin
CBOEC‘en”gti ﬁéphleﬁanﬁ%fltuepeﬁﬁn_@ﬁﬁtﬁe bybnEipaedn0 et the Canalyad )61 the Usinply gfngadeDad
ehring Pro zer h r 5 LSS y e
Behring Di ag(%%gchecf tt%ﬁoaﬂr?gl\&a% ltljscfﬂgre g??%eﬁm%g{?%l%éﬂl Jrﬂ%%ggﬁths%{%% ];lsgn (sanpl e)
and specl® i standsrd ofdapes congptalier.um Cat No. OSAP15) are nmixed in the
reaction cuvettes. Insoluble antigen - antibody conplexes 25 form

i mmedi at el } t ur pi,di 4.y A ; m xture and i ngL i ng the anmount
e ot el Vo PRREHSLE, [ Bt ko fignr xture and nacessing the amou

of light sc the solu oFl'owi ng an incubation period the
absorbance of the sol utiofVi%8%&@208m#lat the anal ytitaf? wavel engt h.
| MPRECI SION: CV 5.5% @1.05 g/L N=61

15 REFERENCE RANGE: In a population with normal serum CRP levels (95th percentile
= 5,0 mg/L, N=483) the 95" percentile for N Latex SAA was found to be at 6.4 mg/L,
ANALYTICAL RANGE: 3.0 — 200 mg/L

Complement C3

20 The automated method used to measure complement C3 concentration in serum
samples by nephelometric analysis using a Dade Behting ProSpect analyzer with
reagents and calibrators supplied by Dade Behring Diagnostics (Sydney, Australia).

Soluble antigen solution (sample) and specific antibodies (antiserum Cat No.

OSAP15) are mixed in the reaction cuveties. Insoluble antigen — antibody complexes

25 form immediately, producing turbidity in the mixture and increasing the amount of
light scattered by the solution. Following an incubation period the absorbance of the
solution is measured at the analytical wavelength.

IMPRECISION: CV55%@ 1.05 g/L N=61
30 CV32% @2.70 g/L. N=61

REFERENCE RANGE: 0.81 —1.85 g/L,
ANALYTICAL RANGE: 0.10 - 3.50 g/L

35



30 CV 3.2% @2.70 g/L N=61 REFERENCE RANGE: 0.81 -1.85 g/L ANALYTI CAL
RANGE: 0.10 - 3.50 g/L 35 29 Conplenent C4 The automated nethod used to-
nmeasure conpl ement C4 concentration in serum sanples by nephelonmetric
anal ysi s using a Dade Behring Prospect analyzer with reagents and
calibrators supplied by Dade Behring D agnostics (Sydney, Australia). 5
Sol ubl e antigen solution (sanple) and specific antibodies (antiserum Cat
No. OSAOL5) are mixed in the reaction2guvettes. Insoluble antigen -

anti body conplexes formimedi ately, producing turbidity in the m xture

and i ncreasi %P%he appunt of light scattered by the solution. Follow ng an
i ncubat i on [5:2\’ We¥ite¢ absorbance of the solution is neasured at the

anal yti cal wavelBrghtomated ndiRIAGEGoGhkastY odmPRmEt0CLEbngédtralimbihn sefivh 3. 8% @
0.53 g/L NG}, nﬁ@%@ lehrﬂng I RANGE: 0. 03
p‘% %D) Enalgmlg?mgod Bsgh ca hglagﬁt was nonitored

-1.50 g/L Exa e_aqvarian
for about 1%% Sthr‘PtPliﬁét‘EPé‘F?l Bﬁ?aﬂ?ﬁ%hﬁ@gII%%P%“C&(SY@?B@&@@‘P‘J’@) protein,

serum amyd oi d A Sehdhlet dtigbn salutiomnadaple) a2d ssiliz mntidudiést @hiigegumnvarsit pler f or med
usi ng standagddi9pPas %Qécy mttﬁé teﬁctﬁﬁ &Llapd dﬁ?tﬁmlg &nt%%{l l—eaﬁl%id c\()ﬁ‘%ex ¢ h e r day.
een expose r

The pati ent had not., cen
Fur t her mor el RHEHRS W&éﬁ@é‘iﬂfyhl&t ?W@x‘ﬁ‘éﬁﬁf@n’tmiﬁ&%n%mef@quﬁbofrom any

di seases ot ight stdiered d:arthe solufldie FCRAWihg (aain@bationaieriod fecibsombidcerof thas

noni t or ed ag AR id NGl 25 As shown in Figure |A
c-reactiye protein (CRP )Q[{ grfs peg’iﬁgﬂi}%ﬂthe begi nning of the nonitoring
peri od. ]|9urtherm)re as shown in Figure IB serumanyloid A levels were

el evated atIMPREGISHONt i me of CVhe7%RP0Reak. These results iNsgdilcate that; i)
the level s of acute phase i nghangmtHpyzRyOteins are fluctyaking in a cancer
30 patient in the absence of any o{@ Known factors which mhght cause
these fluctuations such as viral infection or chenmotherapy, ii) elevated

| evel s of REHERIBHEEBANGE: &ritat®40/z/pr ot ei ns was associated with

15 ANALYTICAL RANGE: 0,03 — 1.50 g/L

Example 2
An elderly female ovarian cancer patient was monitored for about 12 days for

fluctuations in the levels of c-reactive protein, serum amyloid A and the tumour marker

20 CAI25. Monitoring was performed using standard laboratory tests on blood samples
collected every other day. The patient had not recently been exposed to any anti-cancer
therapy. Furthermore, there was no evidence that the patient was suffering from any
diseases other than cancer. The CA125 (an ovarian cancer marker) was monitored as
an indicator of disease burden.

25 As shown in Figure 1A, c-reactive protein (CRP) levels peaked at the beginning
of the monitoring period. Furthermore, as shown in Figure 1B serum amyloid A levels
were elevated at the same time of the CRP peak.

These results indicate that;
i) the levels of acute phase inflammatory proteins are fluctuating in a cancer

30 patient in the absence of any other known factors which might cause these fluctuations
such as viral infection or qhemotherapy,

i) elevated levels of acute phase inflammatory proteins was associated with
lower levels of tumour antigens suggesting the presence of effector cells, and
iii) increased levels of tumour antigen is associated with lower levels of acute

35 phase inflammatory proteins suggesting that regulator cells have counteracted the



| ower | evels of tunour antigens suggesting the presence of effector cells,
and iii) increased |evels of tunour antigen is associated with | ower |evels
of racute 35 phase inflammatory proteins suggesting that regulator cells
have counteracted the 30 beneficial activity of the effector cells such
that these cells are no |longer active against the tunour cells. Exanple 3
5 A human subject suffering froma HV infection was subjected to highly
active antiretroviral therapy (HAART) foor at |east 6 nonths and then taken
off the treatnent. C-reactive protein |evels were determ ned using
standard techni gues on sanples obtained during and after the conpletion of
HAART. As cdisneficia aetiyity of ﬂlegflﬁCEtOQ cells jgachythad fese C%IH 319 ROIONET PSRV eI8ABF USi on of
HAART c- 10 theagdouvellprotein | evel s began to cycle, peaking approxi mately
every 14 days. Exanple 4 Serum CRP was used to nonitor the inmune response
in HV patient who had stopped their anti-retroviral therapy (Figure 3).
In this stud?@@REQIevels m mcked 15 viral load fluctuations as the inmune

response $wit ched mmadBebjedht kuffdringuiden 3 HIV likfedtoniwis aulejattedtp fighlpattret hat

these CRP flaﬂﬁeﬂ@&%ﬁﬁﬁ%ra@?ﬁ%’@qgg é%’féaE%t xﬁoﬂtﬁs Qi?iy th&Y ki oft bffonp The

"Pubned" dat abas was searche or . the
abstracts of® ff'@&tﬂﬁaJPm@F‘t ilevels s Wks; éﬁeréé%eér V%Qﬁd siapdarg ég%t&l%pﬂpﬁg@éﬂﬂ I or
Phase || cldbtiirealduridg dndlageithit BEnplatidn-ofWAGRT.agent s (such as vinbl astine

and taxol) for the, S%%E&Fﬂtm%&r? Ctﬁ@?e@ﬁlts s Bt ﬁ}gd&c%%]]ﬁslbﬂgf‘ﬂ‘.m&@ ased to

select the "abstrac te stage (stage Il
or stageIPV)I‘G%EHEIFR%@%P‘?@é@é%@c?%ﬁd@é‘ﬁ?&%&ﬁ‘m@@wv%dﬂ|dé§ used a single

drug whereas ot hers used conbinations. No other criteria were used and 25
studies Wt h,an atypi cal conplete response rate were not disregar ded The

conpl ete re§p‘6‘ﬂ“§e—‘r ate (as indicated in the abstracts or .eac
used to determWWaW@r%?ﬁ@%@ﬁﬁF@ﬁ@%ﬁﬁﬁ?@@sﬁﬂ%)ﬂgy "QX‘?

cancer. The stoppad their andretforivsl dledprsFigdablie In thotwidy yCRR Itﬁare]avmna@@dconpl ete
response;§atg,\V Ed ﬂgcth[H%)}{s s ﬁ{%mmg%gsrpdﬁsg s@c@t@ﬁédyo@%ﬁd"@ﬁ NPRufe $)011852% for

all cancers ana e results_prov wer e used to
determ ne t HEeIB‘iPé‘E i pote that thepe (Fnbpcstaionsde %qpsa@pxgog%rgatew}-%figy 4lfer age

conpl ete response rate was 6.6%over at |least 10 different types of cancers

when consi dgg the 144 trials analysed. Wth specific regard to the data
prow ded for ovari g er it be ngQ t ha one st d achi et
at., 2001) obsera’kc}’é %ﬁg@ﬁ‘ﬁp#"’é? S"rco:"’o{g@’éw'. Léﬂg’&f“h bt o 8

20 abstracts of journal articles which described the results of Phase II or Phase I clinical
trials using anti-cancer agents (such as vinblastine and taxol) for the treatment of
cancer. Other criteria that were used to select the "abstracts" were that the cancer was
at a late stage (stage ITI or stage IV) and the disease had disseminated. Some studies
used a single drug whereas others used combinations. No other criteria were used and

25 studies with an atypical complete response rate were not disregarded.

The complete response rate (as indicated in the abstracts) for each trial was used
to determine the average complete response rate of each type of cancer. The results are
provided as Table 1. Notably, the average complete response rate varied only a small
degree, namely between 5.1 to 8.2% for all cancers analysed. The results provided in

30 Table 1 were used to determine the overall average complete response rate. This
average complete response rate was 6.6% over at least 10 different types of cancers
when considering the 144 trials analysed. ‘

With specific regard to the data provided for ovarian cancer it should be noted
that one study (Adachi et al., 2001) observed a complete response rate of 25% which

35 was very large compared to the other 143 tralg, This study looked at eight patients,
with two patients providing a complete response rate. Whilst this is well within the



35 was very |large conpared to the other 143 trials. This study | ooked at
eight patients, with two patients providing a conplete response rate.
Whilst this is well within the 31 realns of possibility, if the study is
i gnored the overall conplete response rate for the remaining ovarian
cancer studies is 7.1% The conplete response rates are remarkably

consi stent between the different cancers, and treatnent regi nes thereof,
suggesting an underlying factor relevangy to all 5 cancers and treatnents
t hereof. As described herein, this factor is that the innmune systemis
cycling. Accordingly, it can be argued that the conplete response rates
provi ded i nreihs ef nossibdity,lithe stidy is ighoredhthe vetall camptete responte Bigifergthe

adm ni sterede@émﬁgova}ﬁﬁrcg%f@@eglgm%such that effector cell nunbers are:
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(1986). b Kol | mannsberger et at (2000), Sugi machi etal! 000 Jeen etal
(2001), Yamdede ét Catnplete2Rapgnse Rukes ﬁdrsu@bgﬁvm(@@w)l Traglsov: t@ff-%@WZ), Konek
et at (2002Prugsioptisiiarous Gencety. (2002), Constenla et at (2002), Kimet at
(2002), Louvet et at (2002), Kikuyama et at (2002), Bar Sela et at (2002),
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Gastric® 7.33 15
Hepatocellular 6.6 8
Pancreatic 7.35 4
Melanoma® 7.5 15
Prostate! 5.15 7
NSC Lung® 5.85 6
Breast! _ 7.36 19
Ovarian' 8.2 15
Colorectal’ 6.85 28
Miscellaneous® 6.0 17

15 *Tsavatis et al (1997), Monnet et af (2002), Pinto et al (2001), Kindler ef al (1999),
Yogelzang et al (1997), Planting et af (1995), Chahinian et al (1993), Raghavan e a/
(1990), Henss et ¢l (1988) and Mbidde et al (1986).

Kolhnannsberger et al (2000), Sugimachi et al (2000), Jeen et al (2001), Yamada et al
{2001), Aitini et g (2001), Cho et al (2002), Kornek et af (2002), Hotheinz et of

20 (2002), Constenla et al (2002), Kim ef al (2002), Louvet et a/ (2002), Kikuyama ef al
(2002), Bar Sela ez al (2002), Murad et al (1999) and Sakata er al (1998).

° Porta et al (1995), Pohl et al (2001), Oon et al (1980), Choi et al (1984), Zeng et al
SI 998), Carr et al (1997), Pait et al (2003) and Leung et al (1999).
Murad et al (2003), Ashamalla et al (2003), Safran ef af (2002) and Sherman et af

25  (2001).
© Retsas et al (1996), Nathan et ¢/ (2000), Bafaloukos et al (2002), Bafaloukos ef a/
(2002), Buzaid et al (1998), Gibbs et al (2000), Atkins ef a/ (2002), Gundersen et al
(1989), Johnson et al (1985), Nystrom er al (2003), Einzig et al (1991), Bedikian ez af
(1995), Einzig et al (1996), Nathan ef gl (2000) and Chapman et & (2002).

30 YHudes ef al (1997), Kelly et al (2001), Savarese ez al (1999), Small et al (2001),
Savarese et al (2001), Trivedi et af (2000) and Picus et al (1999).
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days, the data in Table 1 suggest a one day window to administer the anti-cancer

30 therapy to achieve a complete response rate. Partial response rates in the order of 30%
are typically noted suggesting that if the agent is administered at a 24 to 36 hour period
either side of this "one day window" a beneficial effect can also be achieved.

Example 6
35 Patient

The patient was a 75 year old female designated herein "Mrs OM".

History
Liver cirthosis, ischaemic heart disease, insulin dependent diabetic. Diagnosed
40 with squamous cell carcinoma of lower oesophagus by endoscopy and biopsy/histology
May 2004. The cancer resulted in the patient finding it difficulty to swallow,



Ahmad et at (2002), DiPaola et at (2003) and Lissoni et at (1996). If the
typical cycle of effector/regulator cell nunbers is considered as about 15
days, the data in Table 1 suggest a one day w ndow to adm ni ster the
anti-cancer 30 therapy to achieve a conplete response rate. Parti al
response rates in the order of 30%are typically noted suggesting that if
the agent is adninistered at a 24 to 36 hour period either side of this -
"one day wi ndow' a beneficial effect c al so be achieved. Exanple 6 35
Patient The patient was a 75 year old femal e designated herein "Ms OV'.

Hi story Liver cirrhosis, ischaem c heart disease, insulin dependent

di abeti c. Di.’ﬁqmwasél&scr#ﬂow’th squanous cel |l carcinoma of | ower oesophagus by

endoscopy and bi gRgVdd g@c u‘JI fé\@ﬁﬁa?ﬁ{%ﬁls atT%@ B 6 he o%s‘déshag%‘é' badidile

patient finding jt di ty to swa Tunour ription Five
centinetre c‘?@%ﬁ’d‘ﬂé‘i“'elﬁ{nie%l ﬁlﬁ?gmé?lﬂ%e‘ BuePegtraiNg oesophagus, partially
occl uding the lunen. Unknown epithelial / mural penetration. 5 Therapy

Regi nen R%dl prox 33 courses of 15 minutes duration every week
day over %&@%%”%Pus limted chenpt her a?y due to underlyin ﬁr‘%her

medi cal condl t i oRediothempy ARSI equrseypebyminytegidyprtiongvean FEskcdayi
chenot her apy8 fedkhr Pius fithdted thenthebapl-Huoib and@diihg amn@arcbmhambm) The

app! i cat | on voul 4,06, 589510aLER P Bud Hibed BoRB: m&%}gﬂgﬁ%@gﬁonse

cycl e/ oscil | t|on 0 att

egu] at1on
speci fic redilatfberegeylsan I\%ﬁﬂ"{%"r"lﬂh nﬂ’P*FP?éﬁoﬁp‘?é‘Z}{l‘?g © I°A¢ P@@H%}“%Hgo det ect
t he i munié rpeamhsmuﬂm Irésp:ﬁnse)rnycllamsmmmnn@ an%ennﬂtetnpat |dewn-rmammrré 15

response st akt { Rbad@decnday 1, using the follow ng assays; CRP,
SAA, C3, 045(& 125 &% \%gs u?seed to nmonitor disease progression as this

has been reported in the literature in the case of squanous cell carcinom
of the oesoM&ng@uﬁTk@aﬂehmImmabn stages of nonitoring, the patient

reported increased ggedifhStthhvhe rbﬁoﬁé’%lsclnﬁwdﬁ moﬂi'i?oﬁn | drlggd Yatidihies ihPmidge t umour
gr ow ng hi s was rrobora %‘ﬁg (}& f tlent rise i éﬁggg measur ed
par anet elrs (SRS %‘&F%Qnéhet 004 ?Ye s %?W@gﬁsf%l%ﬁ Briefly
pl at eaued o¥Br &afAdRHr dxA IR wadded to preriiod disehteguogreiotags s hav)besnl y to
rise at a siggped m%@me%&e Hﬁx@%e b\ babQsRbH cAindma BAge békbﬁﬁe%ﬁ@t ed as the
Pati ent s 1 MmN, L o S Mot S o WortariS S ot eb b il Seased difficulty
in swallowing, most likely due to the tumour growing. This was corroborated by a
20 consistent rise in all the measured parameters (see Figures 4 to 7).
Interestingly the climbing CA125 briefly plateaued over an approximate 24hr
period, (Figure 6 day 12-14) only to rise at a steeper gradient beyond that point. This
was interpreted as the patient’s immune response switching on and modulating the
tumour growth and marker (CA125), only to switch off due to immune regulation at the
25 end of the approximate 24hr period.
This approximate 24hr period established the end of one about 14 day cycle and
the beginning of the next, and therefore a potential intervention point or a reference
point for projecting ahead to further intervention points.
Having defined the beginning and end of the ~14 day cycle it was now possible
30 to anticipate and project forward a number of days to best estimate two potential
chemotherapeutic intervention points approximately 2 weeks apart,
It was decided fo take blood/measurements from the patient on the Tuesday,
. Wednesday and Thursday (Figure 7, 13,14 & 15 July, days 46,47 & 48, arrowed as B)
to accurately define the therapeutic intervention point or window. If the cycle had been
35 accurately determined, a peak followed by a down turn in the CRP should be seen over
those days on which analysis was carried out. (Figure 7). This pattern in the CRP



tumour growth and marker (CA125), only to switch off due to i mmune
regulation at the 25 end of the approxi mate 24hr period. This approxi mte
24hr period established the end of one about 14 day cycle and the

begi nning of the next, and therefore a potential intervention point or a
reference -point for projecting ahead to further intervention points.

Havi ng defined the beginning and end of the -14 day cycle it was now
possible 30 to anticipate and project ;,orward a nunber of days to best
estimate two potential chenotherapeuti'c intervention points approximtely .
2 weeks apart. It was decided to take bl ood/ neasurenents fromthe patient
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the pati enthaemorrhaged from the tumour site an consequently was admitted to hospital. The
patient lost about 150mls of blood and received 2 units of blood that day and
intravenous fluids/nourishment for the next 9 days.
25 CRP was measured on 4/8/2004, day 69 (Figure 7, arrowed as G), and was
found to have dropped significantly.
On the last day of hospitalisation the patient’s oesophagus was examined
endoscopically, No tumour was evident (Figure 7, arrowed as H).

30 Interpretation
The patient’s oscillating antitumour immune response was released from
regulation by the timed targeting of tumour specific regulator cells by the single
administration of the chemotherapeutic agenis at the right designated time. This is
when immune regulatory cells are clonally active, in mitosis and thus vulnerable to
35 down-regulation. Once released from regulation the anti-tumour immune response
resulted in a febrile episode as reported by the patient on day 66 and subsequent tumour



haenorrhaged fromthe tunour site and consequently was admitted to
hospital. The patient |ost about 150m s of blood and received 2 units of
bl ood that day and intravenous fluids/nourishment for the next 9 days. 25
CRP was neasured on 4/8/ 2004, day 69 (Figure 7, arrowed as G, and was
found to have dropped significantly. On the |ast day of hospitalisation the
patient's oesophagus was exam ned endoscopically. No tunour was evi dent
(Figure 7, arrowed as H). 30 Interpretaki on The patient's oscillating
antitunmour inmune response was released from regulation by the tined
targeting of tunour specific regulator cells by the single admnistration
of the chendedtmrige The dnagenimsdiated tinsour idgdmctﬂmsiesyutted adhdemwerhagendus to s when

| une 1 eQubal Qoo Eleh el B URlol Bl Y epbilHl Gl I ebdiSpuul ner abl e

to 35 down-regu ce re ease romre ﬁle the anti-tunour i nmune
response resul t Bt abpvepchensgup gb %Yaélﬁ’é?éieﬁ@nsrh@% anhe patient on day
66 and subsequerit istposaible todfetectiepdrsistedtiregular dvdlatiominibe ommergtatiehtt unour

destructign re,s @&Lcﬂl@hﬂfﬁﬁ@&%%@ ﬂl{?"ﬁlﬁ wHigehumour ' s potential invasive

i nvol venent in e epit oesophagu The above actions
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is associated w{| H\@ bltr‘[?.blj T, luhE@(Hr SA%eRMR, approxi mate
14 day per|0d|C|tyvv| th gedl%HB?{% cycl e E?(ﬁ?{a%h %ﬁ?nge d end, of the "
cycl e can be detBEnitAEeY b Omé’reﬁPP%%’f"ér ’r?“"%&n t St mited to
CRP, SAAI0 C3, Cladatinistrationof clesnioklgespylcenbd determibied. nar row wi ndow of
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can lead to a successful therapeutic outcone. Exanple 7 15 The patient was
a 71 year ojyglantﬁ il e designated herein "Ms FU'. Previ ously Ms FO was

di agnose arian canc ive ery.and und of
st andar d%c henot HEP &AYFRt Bat £ tyc‘?re‘%ﬁ "ﬂ 3?6?&6%( hgﬁ%\,i‘ﬁ@?@ﬁ‘g g‘fs 200U/ n
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oscillation w, 4" day periodicity showing a close correlation

bet ween CRPPO% %z I L 2 serum measurenents (see .
Patient was monitored (bled) every Monday, Wednesday & Friday for 4 weeks.

20 A well described near synchronous and regular oscillation with a 7 /14 day periodicity
showing a close correlation between CRP, SAA & IL-2 serum measurements (see
Figures 8 and 9). More interestingly, Figure 10 which shows CRP & CAI125 versus
time, the CRP and CAl125 oscillations are out of phase, indicating an inverse
relationship between the immune system and the cancer marker.

25 Figure 11 shows the relationship over time between SAA and complement
factor C3, Note that the two majer C3 peaks are approximetely 14 days apart and
coincide with alternating SAA peaks which are also approximately 14 days apart. This
supports a hypothesis that the 7 day peaks represent alternating T and B cell clonal
expansions and the major C3 peaks are B cell associated as complement is associated

30 with antibody mediated lysis., This observation can assist in establishing the beginning
and end of a cycle and therefore can also assist in determining the therapeutic

intervention point.

Example 8
35 The patient was a 64 vear old male designated herein. "Mr GA". Bowel cancer

was first diagnosed 1997, following which the patient was exposed to surgery,



Figures 8 and 9). Mre interestingly, Figure 10 which shows CRP & CAl125
versus time, the CRP and CA125 oscillations are out of phase, indicating
an inverse relationship between the inmune system and the cancer marker.
25 Figure 11 shows the rel ationship over tinme between SAA and conpl enent
factor C3. Note that the two major C3 peaks are approximately 14 days apart
and coincide with alternating SAA peaks which are al so approxi mately 14
days apart. This supports a hypot hesi sGthat the 7 day peaks represent
alternating T and B cell clonal expané ons and the major C3 peaks are B
cell associated as conplenent is associated 30 with anti body nedi at ed
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herein by reference.

20 Cross-Reference to Related Applications
The present application claims priority from Provisional Patent Application No
2003905858 filed on 24 October 2003, the contents of which is incorporated herein by
reference,

25 It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects as
illustrative and not restrictive, _

30 All publications discussed above are incorporated herein in their entirety.

Any discussion of documents, acts, materials, devices, articles or the like which
has been included in the present specification is solely for the purpose of providing a
context for the present invention. It is not to be taken as an admission that any or all of
these matters form part of the prior art base or were common general knowledge in the

35 field relevant to the present invention as it existed before the priority date of each claim

of this application.
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variations and/or nodifications my be nmade to the invention as shown in
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publ i cations di scussed above are incorporated herein in their entirety. Any
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characterized by the patient's i mune systemnot being able to elimnate
the infection. 4. The nethod of claim3, wherein the patient is infected
with H'V, Hepatitis B virus or Hepatffis C virus. 5. The nethod according
to any one of clainms 1 to 4, wherein the i mMmune system nmarker reflects the
nunber and/or activity of regulator cells, and/or the nunber and/or
activity &LAM®Bctor cells. 6. The nethod according to any one of clains |
to 5, wherein the inmune system marker is an acute phase inflanmmtory
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clains 1 to 7 rei e regul ator T cells.. 9. The

are

met hod ac&%ﬁrmt?fﬁ&y&ﬁ?p@ﬁ@cw teBigior C?i‘i ghe A
are CD8+C%paTemed)ﬂ @mple@ obﬂ'd’l@edrtﬁ‘éﬂ&ﬁdma@% chagtgmb@faa))eﬂ@atei ofll phAbers 1 to 9,
wher ei n the/r Ghvut by & f(f e%d h Sag/ stea%ﬁ I)S aneﬂf % Ciﬂ duced by
2 cancer EMP R LML BYBRYS /0T FEIVIDh &) Rl S 5 %“8 to any
one of cl aiithghd disense, anddoedpaminuhenpststeentnaiksr. noni tored for an acute phase
inflammatory marker, and a nol ecul e associated with the disease. 12. The
nmet hod accordl ng to any one of clains I to 11, wherein the patient is

moni t or ed?f or ‘Higapthed obelaie 1} wheteimthe dispase characterisechy HedredustprPhg to any

one of cI alottmtck dels k2andeb6r Patrfemionl S nNonitored at | east about every 3
days. he nmet hod according to any one of clains 1 to 13, wherein the

agent i nh| bits the production of, limts the function of, and/or destroys,
regul at or 3cel | 'Bhe hbthod o€ chah ) dvieteic e itfebdon whe chronict feesistgenibfaciosel ect ed

from e, S 0uRer £880RL g Aol BUSH (LEANE K800 Wiy AL Al Aty dSRVA

and antib I on or ac regul at or
cells. 16. The nethod of claim 15, wherein the antl-prollferatlve drug is

sel ected from Tﬁél‘ﬁe%@%@ cfaﬂ’ﬂ%' $iengn @e patn%ﬁpisqnfébt%e r\hﬁ{ e, HYpdisast i ne and
anhydr o vi nbl asti ne. . et hod of claim 15, rein the anti body is

sel ect ed Vﬁl'dfnqrt}i‘f’é’aaﬁl%gii’”uéon5| sting of. anti- CD4+, ant| -CTLA-4 (cytotoxic
| ynphocyt e- associ ated anti gen-4),

5. The method according to any one of claims 1 to 4, wherein the immune system
marker reflects the number and/or activity of regulator cells, and/or the number and/or

activity of effector cells.

6. The method according to any one of claims 1 to 5, wherein the immune system

marker is an acute phase inflammatory marker.

7. The method of claim 6, wherein the acute phase inflammatory marker is
selected from the group consisting of: serum amyloid A, serum amyloid P and c-

reactive protein.

8. The method according to any one of claims 1 to 7, wherein the regulator cells
are CD4+CD8- T cells.

9. The method according to any one of claims 1 to 8, wherein the effector cells
are CD8+CD4- T cells.

10.  The method according to any one of claims [ to 9, wherein the molecule
associated with the disease is an antigen produced by a cancer cell or an infectious

agent.



anti-G TR (gl ucocorticoi d-i nduced tunour necrosis factor receptor),
anti-CD28 and anti-CD25. 18. The nethod according to any one of clains 1
to 17, wherein the patient has not bé&n exposed to a treatnent for the

di sease for at |east 21 days. 19. The nethod according to any one of clains
1 to 18, wherein the patient is a human. 20. A nethod for anal ysing
effector cell and/or regulator cell cycling to diagnose a disease
characterijzed H&amara%ﬁﬁﬁ% Shy 'O UrH s OS %, REHEROBHGRTPT | ST ng
monitoring the patient, or sanhples obtained thereffiom ?or at | east one of.
a) ef f ect Sronitersd | fonapperts phasy ivflamsaiary tyarker) apdgunelegde agsorialedibidlt s and/ or
activity, ife)digag®!l ecul e associated wth the di sease, and/or d) an i mmune
system mar ker, wherein cycling of any one of a) to d) indicates the

di sease may be present. 49 21. A nethod for analysing effector cell and/or
regulatorl@ellT$?ﬁkﬂmg ?ﬁoﬁmﬁﬁﬁntmﬁoaneEMﬂnyauﬁih@aﬂgmﬂhﬁhbga@gmﬁmisterfd
to a pati , ring. f.r i~sease characterized by the production o
regulatorﬁ%@ﬁ@%ﬁﬁ%ﬁ%“%%@ﬁgg{%%%gﬁi§V%g nonitoring the patient, or sanples
obtained therefrom for at |east one of. a) effector cell nunbers and/or
activity, 1) r i qgﬂgﬁ; [\ 11 PAVASIR s

associateég mf?%Hkﬁﬁggﬁggg%gg an /%? g;lgﬁm?ﬁ%&%éﬂ§§gﬁéﬁﬁﬁg%bg§%h%5. Use of
an assay Whst@Rowevert3das. i nmune system nmarker for anal ysing effector cel
and/or regulator cell cycling to determ ne when an agent or vacci ne should
be admnistered to . a. patient suffering froma di sease characterized by the
oroduct i ofof THBERA Fooie 40 amsOonerpelgiing 0P 1h Miiery hesghidpioihe mar ker
i s an acuthe ppttheaoen of, liaritsehofunctiomok end/o2destrdyee regatat@fcetls.ai m 23, wherein

t he acute phase inflamuatory marker is selected fromthe group consisting
of. serumanyloid A serumanyloid P and c-reactive protein. 25. Use of an
assay whi &h dellecmetlsfdf e€tabrimcdit wherdberthe agertors agdedted tfjonh ohe gpen ysi ng
effector e&islstiﬁ%gk Qgti-&)?(g%ﬁﬁgé dﬁl%b,!;-aﬁﬁéﬁbﬁ,%m\% fgﬁa sﬁﬁﬂdfa?esmeh amiggent or

vacci ne shoul d nistered to patient suffering froma di sease

e o
char act er IE@gRston pd/oastiyey bRt &gls- at or cel I's. 26. The use of claim
25, wherein the assay detects the nunber of CDS+CD4- T cells. 27. Use of

an assay Y\QI Chﬂgeeztngt%%g orf%gali'iln ,rwlr?e?elaih (he B g%r%)li?cgrg{i\(l)er d1%%tils \élaltegteé Hom

the group consisting of: taxol, vincristine, vinblastine and anhydro vinblastine.

17.  The method of claim 15, wherein the antibody is selected from the group
consisting of. anti-CD4+, anti-CTLA-4 (cytotoxic lymphocyte-associated antigen-4),
anti-GITR (glucocorticoid-induced tumour necrosis factor receptor), anti-CD28 and
anti-CD?235,

18.  The method according to any one of claims 1 to 17, wherein the patient has not
been exposed to a treatment for the disease for at [east 21 days.

19.  The method according to any one of claims 1 to 18, wherein the patient is a
human.

20. A method for analysing effector cell and/or regulator cell cycling to diagnose a
disease characterized by the production of regulator cells, the method comprising
montforing the patient, or samples obtained therefrom, for at least one of: a) effector
cell numbers and/or activity, b) regulator cell numbers and/or activity, ¢) a molecule
associated with the disease, and/or d) an immune system marker, wherein cycling of

any one of a) to d) indicates the disease may be present.



anal ysing effector cell and/or regulator cell cycling to determ ne when an
agent or vaccine should be adm nistered to a patient suffering froma

di sease characterized by the product?®n of regulator cells. 28. The use of
claim 27, wherein the assay detects the nunber of CD4+CD8- T «cells. 29.
Use of an assay which detects a nol ecul e associated with a di sease
characterized by the production of regulator cells for anal ysing effector

cel | and/ 9§, 50a &0 AEOhaGShh AYGHE G AR ASLENTLPEPORRE T BUEMST

vacci ne shoul d be admni's
29, wher eiien he vaseay shevldcbe aalmzamemgieftp g pdies dsubieriagchipmen digesse or an

infecti 0U§hfﬁf9&éﬁzed?b%f thd ??od&@ﬁ’or@&ﬁ%@ﬁ'l‘afbg chifs, Y mefRed Qf)m h@ihgﬁnc%ztoﬁ
wherein a patient w't

as a been rea% rrent for
the di sead¥ RaYpntafr Elagﬁ%ﬁfs cg)ialﬂ?fi‘g‘efe%?m %é‘ S‘dﬂleé’g 6"101'9 mﬁ’él?ﬁﬁ acture
of a nedi eadrentctfvity, aplmegmmmemmgumeex@ anp@ﬁ laeﬁht)s Ltf)feemolf@ufer Qd@Aated sease
characteri ztglc! bg. t he a?lrpdldgtl on_of %F# g(te cells, wherein the agent wll
be adni ni St r]é% -\ fir% & BB %yﬁ 't he actl vity of effector
cells is not significantly reduced, and wherein the patient has not been

exposed tg)a t@5@5%%5}%11&99@%@mgglfuﬂéﬁas&elﬁ et B2KRmetedhe Lo

accordi ng to an one 0O e agent
product i oﬁelbﬂnd/PIi rAcukatartell eieling dmn defermina dylion afesganbys vaqzce@ms@m beel | s

administered to a patient suffering from a disease characterized by the production of

regulator cells.

23.  The use of claim 22, wherein the marker is an acute phase inflammatory

marker.

24, The use of claim 23, wherein the acute phase inflammatory marker is selected
from the group consisting of: serum amyloid A, serum amyloid P and c-reactive

protein.

25.  Use of an assay which detects effector cell numbers and/or activity for
analysing effector cell and/or regulator cell cycling to determine when an agent or
vaccine should be administered to a patient suffering from a disease characterized by

the production of regulator cells.

26.  The use of claim 25, wherein the assay detects the number of CD8§+CD4- T

cells.

27.  Use of an assay which detects regulator cell numbers and/or activity for
analysing effector cell and/or regulator cell cycling to determine when an agent or
vaccine should be administered to a patient suffering from a disease characterized by
the production of regulator cells.

28.  The use of claim 27, wherein the assay detects the number of CD4+CD8- T

cells.

29. Use of an assay which detects a molecule associated with a disease

characterized by the production of regulator cells for analysing effector cell and/or



50

regulator cell cycling to determine when an agent or vaccine should be administered
to treat the disease.

30.  The use of claim 29, wherein the assay detects an antigen produced by a cancer

cell or an infectious agent.

31.  The use according to any one of claims 22 to 30, wherein a patient with the

disease has not been exposed to a treatment for the disease for at least 21 days.

32. Use of an agent for the manufacture of a medicament for administering to a
patient suffering from a disease characterized by the production of regulator cells,
wherein the agent will be administered at a time selected such that the activity of
effector cells is not significantly reduced, and wherein the patient has not been

exposed to a treatment for the discase for at least 21 days.

33.  The use according to any one of claims 22 to 32, wherein the agent inhibits the
production of, limits the function of, and/or destroys, regulator cells.



